The Kaiser Physical Activity Survey (KPAS), designed specifically for diverse activity domains (housework, caregiving, occupational activity), is used to assess physical activity among multiethnic midlife women. This study evaluates KPAS reliability and validity (not widely documented) in measuring physical activity among 341 groups in this classification. Internal consistency coefficients are adequate for all ethnic groups except non-Hispanic (N-H) African Americans. To evaluate construct validity, the researchers use multiple analytic approaches, including correlation bet ween behavioral intention and KPAS scores and factor analysis. KPAS scores correlate positively with behavioral intention scores among all ethnic groups. Eight Lee et al.
KPAS features include the assessment of multiple PA domains-housework and caregiving, occupational, actual living, and sports and exercise activities (Schmidt et al., 2006) . These areas provide a fairly comprehensive evaluation of a woman's total spectrum of activities (Cauley, LaPorte, Sandler, Schramm, & Kriska, 1987) . Also, some studies showed that KPAS was an instrument with potential for cross-cultural research on midlife women. Sternfeld, Ainsworth, and Quesenberry, in a 1999 study of PA patterns using KPAS, found that women exhibiting the highest participation level in sports and exercise and actual living activities were more likely to be young, White, college educated, and without young children at home. In contrast, women with high levels of housework and caregiving activities were more likely to be older, married, Hispanic, and have young children at home. In another study using KPAS, women with the highest levels of housework and caregiving activities were usually older, U.S. born, had more children, and preferred Spanish (Chasan-Taber et al., 2007) . Previous authors explained discrepancies in PAs with the idea that ethnicity might stem from differences in the perception of the PA. Because several issues (such as social norms, moral values, and beliefs) can affect the reliability and validity of measurement results, psychometrics is used when measures are used across cultures (Waltz, Strickland, & Lenz, 2005) .
Although the KPAS has strengths for measuring PA among multiethnic midlife women, little information is available on its reliability and validity among those same groups. In previous KPAS validation research, testretest reliability fluctuated between .79 and .91 during 1 month (Ainsworth et al., 2000) . In a sample of 63 pregnant women, the intraclass correlation coefficient was .84 (Schmidt et al., 2006) . KPAS validity has been tested using both objective and subjective comparison PA measures with an Actigraph accelerometer, Pregnancy Physical Activity Questionnaire, and PA records (Ainsworth et al., 2000; Schmidt et al., 2006) . These studies showed that the KPAS was reasonably accurate in detecting regular housework and caregiving, occupational, actual living, and sports and exercise activities among pregnant and nonpregnant women, with the majority of the participants being White.
Researchers have emphasized the importance of conducting psychometric evaluations of the instruments to establish their validity and reliability before use in cross-cultural settings (Oliver & Mahon, 2006) . Psychometric test appraisals examine whether a particular tool is suitable for measuring an abstract concept (Furr & Bacharach, 2008; Nunnally & Bernstein, 1994) . This article describes the evaluation of psychometric properties in KPAS among diverse ethnic groups of midlife women.
Purpose
The purpose of this study was to evaluate the reliability and validity of the KPAS in estimating PA among diverse ethnic groups of midlife women (Hispanic, N-H African American, N-H Asian American, and N-H White). Specific aims were (a) to estimate the reliability of KPAS measures of total activities, as well as the subscales of housework and caregiving, occupational, actual living, and sports and exercise activities; (b) to estimate the construct validity of the KPAS measures using factor analysis and correlation coefficients with behavioral intention scores; and (c) to estimate convergent validity using intercorrelations of subscales with each other and with the total score.
Method
This research was conducted as part of a larger Internet-based study on midlife women's attitudes toward PA. This was a comparative psychometric test judging KPAS reliability and validity in diverse ethnic groups of midlife women.
Sample
Recent studies among ethnic-minority women (Baehring, Schulze, Bornstein, & Scherbaum, 1997; Barrera, Glasgow, McKay, Boles, & Feil, 2002; Bowker & Liu, 2001) have suggested that the use of Internet communities for midlife women (ICMWs) and ethnic minorities (ICEMs) demonstrate the importance of using multiple methods for recruitment (Im & Chee, 2008) . This study was announced through ICMWs and ICEMs identified by Google, MSN, and Yahoo searches. Via posted announcements, 341 women were recruited. Inclusion criteria were established for enrolling women in the Internet study, accepting those who were online in the United States and able to complete both the study questionnaire and the informed consent. Eligibility requirements included (a) age 40 to 60 years, (b) familiarity with the Internet as a communication medium and regular access to e-mail and the Web, (c) Hispanic, N-H African American, N-H Asian American, or N-H White as self-reported ethnic identity, (d) ability to read and write English, and (e) willingness to comply with the university's institutional review board for studies involving human subjects. Of the 341 women participating in the Internet survey, 28% were Hispanic, 23% N-H African American, 18% N-H Asian American, and 31% N-H White. The average participant age was 49.18 years (SD = 5.80). About 70% of the participants reported their education levels as high, 35% were Protestants, 67% married or partnered, and 85% employed. Regarding income levels, 57% reported "not hard to meet basic needs." About 77% were born in the United States. The mean body mass index (BMI) was 28.68 (SD = 6.87). The sample size of 341 participants is adequate for analysis of psychometric properties. Pearson correlation was used to test for convergent validity. A moderate correlation between variables is considered meaningful. To detect a moderate correlation (r = .30), a sample of 64 (total = 256) analyzable subjects provides 80% power to discover a correlation statistically different from a zero correlation at the .05 significance level (Cohen, Cohen, West, & Aiken, 2003) . A moderate correlation of about .20 was assumed, based on previous studies (Ainsworth et al., 2000; Schmidt et al., 2006) .
Measurements
KPAS. The KPAS is a self-administered instrument designed to obtain information about women's PA habits. In this study, a modified version of the KPAS, which Ainsworth et al. (2000) developed by modifying the Baecke Habitual Physical Activity Questionnaire, was used to evaluate KPAS in estimating PA among diverse ethnic groups of midlife women. The modified KPAS questions included only four sections estimating PA status among seven sections of the original KPAS: housework and caregiving activities, occupational activities, active living habits, and sports and exercise activities. Therefore, this instrument has the advantage of estimating PA status in both a concise and an obvious way. Total activity indices were created for each activity area by summing the domain-specific categorical responses and dividing by the number of items. For the housework and caregiving index, average categorical responses to questions about the number of hours per day or week spent in housework and caregiving activities were calculated. Occupational activities were figured as an average of five-level categorical responses to questions about occupational activities and their intensity based on the Netherlands Nutrition Council (1979) . Active living habits were determined as the average of five-level categorical responses to questions on active living habits items. For sports and exercise activities, respondents were asked to identify the frequency and duration of their three most frequent sports and exercise activities performed in the past year. Sports were subdivided into three levels of PA according to Durnin and Passmore (1967) .
Behavioral intention. Behavioral intention was operationalized by using two questionnaires developed on the theory of planned behavior by Armitage:
"How often do you intend to take part in regular physical activity?" and "I want to exercise regularly." Responses to the behavioral intention were made on bipolar (-3 to +3) scales. The internal reliability of the scale was good (Cronbach's alpha = .72).
Sociodemographic characteristics. Questions about age, education, religion, marital status, employment, family income level, country of birth, body weight, height, menopausal status, and self-reported ethnicity were used to determine the sociodemographic characteristics of the participants (Table 1) . For data analysis, body mass index (BMI) was calculated by dividing self-reported weight (kg) by the squared self-reported height (m) 2 at the time of the Internet survey. Menopausal status was determined by asking about last menstrual cycle and menstrual regularity, and defined as premenopause, early perimenopause, late perimenopause, postmenopause, and surgical menopause. Self-reported ethnicity was assessed using ethnicity questions required by NIH guidelines.
Data Collection
For data collection, the authors designed and set up a project Web site based on recommendations by the Health Insurance Portability and Accountability Act, the FBI, and the SANS (SysAdmin, Audit, Network, Security) Institute. The site had informed consent forms and survey questions. Research assistants matching this Internet study's target ethnicity groups searched for and contacted potential participants via Web sites, Web pages, and e-mail lists of ICMWs and ICEMs to announce the investigation. Respondents to the announcement first viewed a home page explaining the study's general purpose, after which they were asked to indicate informed consent by clicking an "I agree to participate" button. Then they took an eligibility test assessing each person on several criteria, including age, mobility, literacy, Internet access, ethnicity, and socioeconomic status (SES). Because studies have indicated that women's PAs are influenced by both SES and mobility, SES composition (33.3% per each SES strata) was monitored, with only ambulatory women included in the study. Because diversity subgroups existed within each ethnic group and we could not use multiple languages, only those who could read and write English were recruited. Ethnicity was measured according to NIH guidelines, which consisted of two sections: ethnicity (Hispanic and non-Hispanic) and race (American Indian, Asian, African American, Pacific Islander, and White). Multiethnic women were not included in this study. Only those who met these inclusion criteria were granted access to the questionnaire. During 
Analysis
Data were analyzed using Statistical Analysis System, version 8.1. Only those participants with less than 10% missing values were included in the final analysis. To portray sociodemographic characteristics of the participants, descriptive statistics were used, including frequency, percentage, mean, and standard deviation. Internal consistency reliability, assessed by Cronbach's alpha coefficients, was defined as the degree to which groups of test questions measured a single construct. A Cronbach's alpha coefficient greater than .7 indicated acceptable internal consistency reliability of group comparisons (Streiner & Norman, 2003) .
In examining construct validity (the ability of an instrument to measure an abstract concept), the correlation of KPAS scores with behavioral intention scores was assessed for each ethnic group. In addition, an exploratory factor analysis was performed using principal components analyses with varimax rotation. Factor extraction involved the scree plot, which implicated a graph of each eigenvalue against the factor with which it was associated. Generally, all factors with eigenvalues greater than 1 were retained (Kaiser, 1974) . After factors were extracted, factor rotation involved a calculation to determine the degree to which the variables loaded onto these extracted factors. Adequacy of sampling for factor analysis was calculated by the Kaiser-Meyer-Olkin (KMO) statistic, with values ranging from 0 to 1. KMO values greater than .5 implied acceptable measures for sampling adequacy (Kaiser, 1974) . Finally, to examine convergent validity, intercorrelation coefficients of subscales were calculated to compare with each other and with the total KPAS score. 
Results

Internal Consistency Reliability
Construct Validity
Correlation between KPAS scores and behavioral intention scores. The performance of any behavior is influenced by behavioral intention (Ajzen, 1991) , which implicates people's plans of action and their motivations to engage in certain behaviors (Armitage, 2005) . Thus, the more motivated and intentional people are to engage in a behavior, the more likely it is that the behavior will be performed successfully (Armitage, 2005) . To inspect construct validity, we examined the relationship between behavioral intention scores and KPAS scores. Behavioral intention scores correlated positively with KPAS scores. The correlation coefficients were as follows: Hispanic, .50; N-H African, .49; N-H Asian, .57; N-H White, .57. Basically, participants who reported more behavioral intention were likely to have more PA.
Factor analysis. Table 3 indicates the results of KPAS factor analysis according to ethnicity. The Kaiser-Meyer-Olkin (KMO) values indicated that sampling for ethnic groups was tolerable (KMOs: Hispanic, .66; N-H African, .60; N-H Asian, .62; and N-H White, .69). But we could not conduct Bartlett's test because of the small sample size. Among Hispanic participants, eight factors were extracted. All items of sports and exercise activity, and the walking item of actual living habits, showed high loadings on Factor 1 (exercise). Four items (preparing meals І and II, major cleaning, and grocery shopping) of housework and caregiving activities and the walking and cycling transport items of actual living habits had high loading on the second factor (light activities of daily life). Factor 3 (light activities in work area) included three items (sitting, standing, and walking) of occupational activities and routine cleaning of housework and caregiving activities. Factor 4 (heavy activities in work area) included three items (lift heavy loads, sweating and exertion, and tired at end of day) of occupational activities. Three items (gardening, outdoor work, and home repair) of housework and caregiving activities had high loading on Factor 5 (heavy activities of daily life). Child care І and II were included in Factor 6 (child care), comparative physical load of work and biking of actual living habits were included in Factor 7 (PAs in side work area), and watching TV of actual living habits and disabled-child care of housework and caregiving activities were included in Factor 8 (infrequency or leisure time). These eight factors explained 67.93% of the total variance.
Among N-H African Americans, eight factors were extracted. All items of sports and exercise activities, and the walking item of actual living habits, showed high loadings on Factor 1 (exercise). Six items (comparative physical load of work, tired at end of day, sitting, walking, lift heavy loads, and sweating and exertion) of occupational activities had high loadings on the second factor (activities in work area). Factor 3 (light activities of daily life) included four items (preparing meals І and II, major cleaning, and routine cleaning) of housework and caregiving activities. Factor 4 (heavy activities of daily life) included three items (gardening, outdoor work, and home repair) of housework and caregiving activities and level of job. Child care І and II were included in Factor 5 (child care), standing on the work site and walking and cycling transport in Factor 6 (PAs in side work area), watching TV of actual living habits and grocery shopping of housework and caregiving activities in Factor 7 (leisure time), and biking of actual living habits and disabled-child care were included in Factor 8 (infrequency). These eight factors explained 66.66% of the total variance. Among N-H Asian Americans, seven factors were extracted. All items of sports and exercise activities and the walking items of actual living habits showed high loadings on Factor 1 (exercise). Five items (sitting, standing, walking, lift heavy loads, and sweating and exertion) of occupational activities had high loadings on the second factor (activities in work area). Factor 3 included five items (preparing meals І and II, major and routine cleaning, and grocery shopping) of housework and caregiving activities (light activities of daily life). Outdoor work and home repair of housework and caregiving activities were included in Factor 4 (heavy activities of daily life 1). Child care and gardening of housework and caregiving activities were included in Factor 5 (heavy activities of daily life 2). Walking and cycling transport and watching TV of actual living habits and disabled-child care showed high loading on Factor 6 (infrequency or leisure time). Factor 7 (PAs in side work area) included two items of occupational activities (comparative physical load of work, tired at end of day) and biking of actual living habits. These seven factors explained 67.62% of the total variance.
Among N-H White participants, eight factors were extracted. All items of sports and exercise activities, and the walking items of actual living habits, showed high loadings on Factor 1 (exercise). Six items (comparative physical load of work, sitting, standing, walking, lift heavy loads, and sweating and exertion) of occupational activities were included in Factor 2 (activities in work area). Factor 3 (heavy activities of daily life) included three items (gardening, outdoor work, and home repair) of housework and caregiving activities and level of job. These three items (preparing meals І and II and grocery shopping) of housework and caregiving activities had high loadings on Factor 4 (light activities of daily life 1). Child care І and II were included in Factor 5 (child care). Two items (disabled-child care and major cleaning) of housework and caregiving activities and biking of actual living habits were included in Factor 6 (infrequency or light activity of daily life 2). Eight factors explained 68.62% of the total variance.
Convergent validity. Intercorrelation of subscales, with each other and with the total score, determined convergent validity (Table 4) . Among Hispanic participants, the total KPAS score was correlated with all subscale scores, as evidenced by r values ranging from .41 to .83. In the subscales, housework and caregiving activities had a low correlation with occupational activities (r = .30) and actual living habits (r = .30). Actual living habits was moderately correlated with sports and exercise activities (r = .57). Among the N-H African American participants, the total KPAS score had significant correlations with occupational activity (r = .33), actual living habits (r = .77), and sports and exercise activities (r = .83). Sports and exercise activities had a low negative correlation with housework and caregiving activities (r = -0.25), but a moderate positive one with actual living habits (r = .51). Among N-H Asians, the total KPAS score correlated with all subscales except occupational activities, which showed low positive correlation with housework and caregiving activities (r = .34). Actual living habits had a moderate correlation with sports and exercise activities (r = .60). N-H White participants showed the same tendency as Hispanic participants. The r values between total KPAS and subscale scores ranged from .36 to .84. Housework and caregiving activities had low correlation with occupational activities (r = .39) and actual living habits (r = .28). Actual living habits had a moderate correlation with sports and exercise activities (r = .54). 
Discussion
This study evaluated the reliability and validity of the KPAS when used to assess PA among diverse ethnic groups of midlife women. The findings showed that N-H African Americans differ from other ethnic groups in the internal consistency reliability test. A study on the psychometric properties of the International Physical Activity Questionnaire-Environmental module in African Americans showed a Cronbach's alpha below .70, especially among female participants (Oyeyemi, Adegoke, Oyeyemi, & Fatudimu, 2008) . This low reliability may possibly be due to a common situation of many African American women: Most work full-time. Many serve as caregivers to children, elderly parents, and grandchildren. And many play multiple roles as community activists and church members (Stolley, Sharp, Oh, & Schiffer, 2009; Tortolero et al., 1999) . KPAS may not reflect these characteristics and may also disregard the tendency of N-H Africans to perform many activities simultaneously and intermittently (Tortolero et al., 1999) . The results of this study actually showed the possibility that N-H Africans play multiple roles. The share of employed N-H African American participants was higher than in other ethnic groups. Proportions of divorced or separated women and single women were highest among N-H African Americans, which implied a family support deficiency. Furthermore, a third of the participants had three to five children. Another possible reason suggested by several studies for the trend seen among African Americans was that those who are already "on their feet" all day long may not value PA (Airhihenbuwa, Kumanyika, Agurs, & Lowe, 1995; Tortolero et al., 1999) . The correlations found between behavioral intention scores and KPAS scores show that participants who reported more intention were likely to have more PA. This finding was similar to that found in previous research. Indeed, several studies reported a positive relationship between PA and behavioral intention (De Bruijn et al., 2007; De Bruijn, Kroeze, Oenema, & Brug, 2008; De Vet, Oenema, Sheeran, & Brug, 2009; Kremers & Brug, 2008) . Specifically, these results implied that the KPAS was reasonably accurate in assessing PAs for all ethnic groups.
Factor analysis showed ethnic differences in relationship patterns among KPAS items. Eight factors were extracted among all ethnic groups except N-H Asian Americans. All items of occupational activities extracted the same factor among N-H Asians. A bonding of occupational activities items and items of actual living habits occurred among other ethnic groups, however. For example, "walking activity at work site" and "walking in daily routine" each showed a high loading factor. As a study by Tortolero et al. reported, women had a tendency to report "walking" in various ways-as part of exercise, daily activity, or occupational activity. The reason N-H Asian Americans showed a different pattern might be explained by the segmentation hypothesis (Rain, Lane, & Steiner, 1991) . Namely, N-H Asian Americans may be more likely to compartmentalize their lives, making work and nonwork separate. Also, child care of housework and caring activities were bound with heavy activities of daily life, such as gardening, among N-H Asians, but child care was distinguished from heavy activities of daily life in other ethnic groups. The reason for this discrepancy might be due to the traditional family system. Most Asian women were required to perform child care by themselves without any social support, even when working outside their homes (Im & Choe, 2004) .
On the convergent validity test, N-H Africans and N-H Asians showed unique patterns. In the N-H Asian group, occupational activities did not converge into total PA, nor did housework and caregiving activities in the N-H African group. These findings were possibly explained by sociodemographic characteristics, such as low employment rate among N-H Asian Americans and high proportion of divorced and separated women among N-H African Americans. Also, specific social norms, moral values, and beliefs of N-H African Americans may affect KPAS validity. Culturally diverse activities (such as dancing, participation in religious celebrations, and community involvement) may not be perceived as PA among N-H African Americans (Tortolero et al., 1999) . Also, N-H African Americans might have the previously mentioned problem of simultaneous and intermittent PAs in their daily routines (Tortolero et al., 1999) . These results highlight the need for special regard to specific concepts such as social norms, moral values, and beliefs when assessing PA among minority women. Attention to such views would also lead to an improvement in cultural validity and sensitivity of the tool to measure the PA of minority women (Waltz et al., 2005) .
Overall, the KPAS proved to be a reliable instrument and was reasonably accurate in assessing PA for multiethnic groups of midlife women. Cultural sensitivity among N-H African Americans and N-H Asian Americans remains in question though and needs to be examined further. This study is the first to consider the psychometric properties of the KPAS among diverse ethnic groups of midlife women. Although this investigation provided new analyses and interpretations of KPAS usage, four possible limitations should be addressed in future research. First, this study used convenience sampling methods. A lack of variation is also possible in the ethnicity-related factors among ethnic-minority women, which may be due to the inherent limitations of Internet recruitment. Participants tended to be highly educated women who could read and write English and had Internet access and computer skills. Thus, our participants should not be considered fully representative of each ethnic group of women. Therefore, the generalizability of study findings is limited. Because the majority of Internet studies depend on voluntary participation, participants may be more likely to report accurate levels of PA or be more active than the general population. These tendencies may affect reliability and validity estimates. Second, all information was collected through the Internet, based only on self-reports, thus placing limitations on data accuracy. Many previous studies have reported high correlations between self-reported and actual measured values, however (Dekkers, van Wier, Hendriksen, Twisk, & van Mechelen, 2008) . A third possible limitation is that in validity test results, unique patterns among N-H African Americans and N-H Asian Americans may be caused by differences in the sociodemographic characteristics of participants. For example, in this sample, 24% of participants among N-H Asian Americans were not employed and thus were assigned the lowest possible value for occupational activities. This method may influence validity among N-H Asian Americans. Future studies on KPAS psychometric properties should ensure participant homogeneity among ethnic groups. Finally, this study was unable to ensure the adequacy of behavioral intention scores used for identifying construct validity. Although behavioral intention scores were acknowledged to have a positive relationship with PAs, behavioral intention could not be defined as actual PA. This research, conducted as part of a larger Internet study not designed for psychometric testing, was therefore limited to the chosen measurement.
In this investigation, KPAS reliability and validity were evaluated among diverse ethnic groups of midlife women. The KPAS was established as a measure with good internal consistency, valid as a PA measure of multiethnic groups of midlife women. Based on these findings, we offer the following recommendations for future research. First, future studies should compare the KPAS with other established measures of PA (including 7-day PA recall, Actigraphy, or Pedometers) in diverse ethnic groups of midlife women. This step would provide further evaluation of the KPAS's ability to assess PA among such classifications. Second, more in-depth qualitative studies are needed for exploring differences in PA patterns, especially among N-H African American and N-H Asian American women. Also, analytical studies of the relationships between domain-specific activities and ethnicity of women ought to be conducted. These additional efforts should help researchers interpret and understand the value of PA measurement of
